Neuritin mediates nerve growth factor-induced axonal regeneration and is deficient in experimental diabetic neuropathy.
Axonal regeneration is defective in both experimental and clinical diabetic neuropathy, contributing to loss of axonal extremities and neuronal dysfunction. The mechanisms behind this failure are not fully understood; however, a deficit in neurotrophic support and signaling has been implicated. We investigated the expression of neuritin (also known as candidate plasticity gene 15, cpg15) in the sensory nervous system of control rats and rats with streptozotocin (STZ)-induced diabetes using microarray PCR, Western blotting, and immunocytochemical analysis. The functional role of neuritin in sensory neurons in vitro was assessed using silencing RNA. Neuritin was expressed by a population of small-diameter neurons in the dorsal root ganglia (DRG) and was anterogradely and retrogradely transported along the sciatic nerve in vivo. Nerve growth factor (NGF) treatment induced an increase in the transcription and translation of neuritin in sensory neurons in vitro. This increase was both time and dose dependent and occurred via mitogen-activated protein kinase or phosphatidylinositol-3 kinase activation. Inhibition of neuritin using silencing RNA abolished NGF-mediated neurite outgrowth, demonstrating the crucial role played by neuritin in mediating regeneration. Neuritin levels were reduced in both the DRG and sciatic nerve of rats with 12 weeks of STZ-induced diabetes, and these deficits were reversed in vivo by treatment with NGF. Manipulation of neuritin levels in diabetes may therefore provide a potential target for therapeutic intervention in the management of neuropathy.